ABSTRACT Objective: to analyze the Early Neonatal Mortality risk factors according to the risk stratifi cation criteria of the Guideline of the Rede Mãe Paranaense Program. Method: a case-control epidemiological study with secondary data from the Mortality and Live Birth Information System in 2014. The crude analysis was performed by the Odds Ratio association measure, followed by the adjusted analysis, considering risk factors as independent variables, and early neonatal death as dependent variable. Results: were considered as maternal risk factors: absence of partner and miscarriages; neonatal: male, low birth weight, prematurity, Apgar less than seven in the fi fth minute, presence of congenital anomaly; and care: up to six prenatal appointments. Conclusion: an innovative study of risk factors for early neonatal death from the Guideline's perspective, a technological management tool for maternal and child health, in search of its qualifi cation and greater sensitivity.
INTRODUCTION
In Brazil, in 2016, there were 20,176 deaths in the Early Neonatal period, constituting 53.2% of infant deaths, with Early Neonatal Mortality Rate (ENMR) of 6.7 deaths per thousand live births (LB) (1) . The first causes of these deaths were those caused by conditions originating in the perinatal period (58.0%), followed by congenital malformations, deformities and chromosomal abnormalities (22.0%) (2) . The setting of Paraná State is proportionally similar to the others in Brazil. There were 943 deaths in the first week of life, accounting for 54.1% of infant deaths, and ENMR of 5.9 deaths per thousand LB, due to the same related causes (1) (2) . In 2013, the United States ENMR was 12.9 deaths per thousand LB, as the highest component of Infant Mortality (3) . In this country, the health system is fragmented (4) and, despite being administered by the private sector, the government spends high monetary values on health. However, the US states show high ENMR, compared to the other developed countries (5) , a fact that may reflect the difficulty of the population to access health services free of costs.
On the other hand, for the reduction of infant mortality in Portugal, access to health services was expanded, with focus on investments in public policies applied to teenagers. Policies have permeated the promotion of actions related to sex education, provision of contraceptive methods, and in addition to improving the quality of prenatal care. Thus, these Guidelines, coupled with the low birth rate setting, resulted in reduction of teenage pregnancy and a meaningful reduction of ENMR to only 1.2 deaths per thousand LB in 2013 (6) . Brazilian health system maintains some similarities with that of Portugal, considering the aspect of universal and integral access offer to the entire population, and of its expressive reduction in Infant Mortality, from 47.7 in 1990 to 14. 6 deaths per thousand LB in 2012, approximately 70.0% rate decrease. However, this decline was unequal among Brazilian regions (7) , influenced by social, economic and health disparities peculiar to each one. Nevertheless, in this route there was an epidemiological signal, which constitutes a current and challenging public health problem, which is the prevalent occurrence of deaths in the early neonatal period, accounting for about 53.0% of infant deaths, especially deaths occurring in the first 24 hours of life, following a global trend that countries transit from 'developing' to 'developed' (8) . (9) . Among the reductive deaths, it was prevalent: maternal marital status without partner (62.4%), absence of previously dead child (84.8%), seven or more prenatal care appointments (41.1%), gestational age of 32 weeks or more (53.5%), normal labor (53.8%), birth weight less than 1,499 g (46.7%), Apgar between 8 and 10 days fifth of life, absence of congenital anomaly (89.4%), and white race/ethnicity (almost 81.0%) (9) . At each sentinel event of compulsory notification, the death of less than one year of age is analyzed by the Committees members, of the respective instances, after the collection of information by the local and municipal instances of epidemiological surveillance (10) . In 2012, yet consistent with the perspective of effective reduction of Infant Mortality, the Rede Mãe Paranaense Program (The Rede Mãe Paranaense is a Brazilian program that proposes organization of maternal and child care in prenatal care and puerperal activities and the monitoring of the growth and development of children, especially in the first year of life) was implemented, which proposed the organization of maternal and child care in Paraná, under the logic of the Health Care Network. The same has sought impact such as the qualification of prenatal care, labor, birth and newborn care, especially, from the stratification of maternal and child risk. This stratification aims at directing women's referral from the entrance to prenatal care; Primary Care services, to specialized services, according to the risk identified as an intermediate or high risk (11) . Therefore, there is recognition that regional diversities are challenges to be overcome for the success of implementation of public health policies, as well as for research and qualification of management technologies, and maternal and child care in (12) , was approved by the Research Ethics Committee of the Universidade Federal do Paraná. It was elaborated according to the criteria of the STROBE Initiative (13) . Population and inclusion and exclusion criteria All the records of live births of mothers residing in the state of Paraná were analyzed. The "control" group consisted of all live births between 01/01/2014 and 12/25/2014, totaling 157,629 children. The "case" group was composed of deaths occurred in the Early Neonatal period, between 01/01/2014 and 12/31/2014, with 903 children. Early neonatal death is the death that occurs after birth until the child's sixth full day of life, and they are part of the ENMR, this rate is an indicator that reflects regional social and economic conditions, as well as the quality of care provided in prenatal care, labor, birth and to the newborn (14) .
Study Protocol
Data from the Live Birth Information System (SINASC) and the Brazil Mortality Information System (SIM) were used and were supplied by data from the Certificate of Live Birth and the Death Certificate, respectively. These were made available by the Secretary of Health of Paraná State, in a Tabwin database, which were imported into the Microsoft Office Excel 2016 Program.
The linkage technique was used for the union of the databases, using the number of the Certificate of Live Birth as a univocal term. Of the 983 early deaths identified on the basis of SIM, only 903 (91.9%) were found in the SINASC database, and thus, 80 (8.1%) resulted in loss ( Figure 1 ). According to Romero and Cunha (15) the data worked in this research are considered of good quality.
The dependent variable was early neonatal death, and the independent variables were organized into four groups: 1. Maternal socioeconomic conditions (age, schooling, marital status and race); 2. Maternal obstetric (live children, miscarriages and type of pregnancy); 3. Regarding the newborn (gender, weight, gestational age, Apgar at the fifth minute and congenital anomaly); 4. Assistance (prenatal care onset, number of appointments and type of labor).
It is important to point out that, regarding the criteria currently pointed out in the Guidelines for the stratification of maternal intermediate risk, the characteristics of pregnant women (race, ethnicity and age), socioeconomic status (schooling) and obstetrics (previous story of a dead child and multiparity). For stratification as high risk, pre-existing clinical conditions (chronic or mental diseases, dependence on illegal drugs, and bariatric surgery) are considered, as well as all the clinical diseases and intercurrences presented after gestation onset (11) .
And for the child to be stratified as intermediate risk, she must meet one of the following criteria: be the daughter of a black or indigenous, under 15 years old or over 40 years old, illiterate or with less than three years of study, who had miscarriage, stillborn or infant death, or had maternal death mothers. And to be classified as high risk, you must have suffered one of the following events: severe asphyxia at birth (Apgar less than seven in the fifth minute of life), low birth weight, developing severe malnutrition, poor growth and development, presenting infectious diseases by vertical transmission (toxoplasmosis, syphilis and HIV), or Neonatal Screening Test with positive result (11) . The "not informed" category consisted of situations of lack of information in the secondary databases' fields, added to the fields with codes that did not agree with the bank's data dictionary, because its interpretation would be impeded.
Analysis of results and statistic
Initially, the data was imported from Tabwin and organized with the support of the Microsoft Office Excel 2016 program, for grouping into categories relative to each variable. Then, a crude analysis was performed by the crude Odds Ratio (OR) measure to verify the relationship between risk factors with early neonatal death, with a 95.0% confidence interval, and a 5.0 % significance level, and the support of SPSS 22.0.0.0 Program. Afterwards, the logistic regression was used to evaluate the possible confounding variables. Only those variables that presented a significance value lower than 0.20 (p<0.20) were used, using SPSS 22.0.0.0, with the same confidence intervals and significance levels for the adjusted OR results. Early neonatal mortality and risk factors: a case-control study in Paraná State Migoto MT, Oliveira RP, Silva AMR, Freire MHS.
RESULTS
With the analysis of the association of socioeconomic variables, maternal age points to a greater chance of early neonatal death among teenage mothers and those who were 35 and over when compared to mothers aged 20 to 34 years. As for schooling, mothers of children who died before completing one week of life studied until the age of seven. Also, children of women who had no partner were more likely to die when compared to women who were married or in the secondary records. Regarding the categorized maternal race/ color, there was no significant difference for early neonatal death (Table 1) .
Among the obstetric variables, it was highlighted: a greater chance for the occurrence of early neonatal death for multiparous women with three or more children and who presented previous miscarriage. In relation to the current pregnancy variable, there was a greater chance of death for multiple pregnancies when compared to single pregnancies (Table 1) .
In the approach to the variables of the newborn, there was a greater chance of early neonatal death for: male, low birth weight, preterm infants, with Apgar asphyxia in the fifth minute of life, and those with congenital anomaly visible to the birth; with higher risk for those with extremely low birth weight (<1,000 g) and extreme preterm infants (<32 weeks) ( Table 1 ).
According to the assistance variables, a higher probability of early neonatal death was observed in the children of women who performed up to six visits, when compared to those who performed seven or more. There was no significant statistical analysis for women who started prenatal care in the second or third quarter when compared to those who started the first one. It was observed that the c-section labor was a protective factor at death, with a 38.0% greater chance of newborn survival in the crude analysis, however, it was not significant in the adjusted analysis (Table 1) .
After the application of the crude OR association test, the adjusted analysis was performed, as shown in Table 1 , emphasizing that many of the significant variables in the crude analysis were no longer adjusted as: maternal age, maternal schooling, alive children, type of gestation, prenatal onset and type of labor. Table 2 synthetizes the risk factors for early neonatal death in Paraná State and its presence or absence in the list of criteria for risk stratification of pregnant women and children. Five of the variables, defined as risk factors by means of an adjusted analysis are indicated that are not included in the Guideline as the guiding criterion for the classification of the risk by the health professional, those related to the pregnant woman: without partner and who performed up to six prenatal appointments; and for the child: male, extreme premature and congenital anomaly. 
DISCUSSION
The main determining factors were identified with an adjusted analysis of the risk factors and were related, especially to the characteristics of the newborn, such as: male, low birth weight, prematurity, Apgar less than seven in the fifth minute of life and, presence of congenital anomaly; maternal socioeconomic conditions, influenced by the marital situation; and obstetric history with history of previous miscarriage; as well as related to the conditions of care, such as less than seven visits.
However, the chance of early neonatal death related to low birth weight, the presence of congenital anomaly and Apgar is, respectively, almost 35, around 20 and 13 times higher than in children who do not present these factors. Extreme preterm infants (gestational age <32 weeks) are almost six times more likely to die than non-premature infants. While the pregnant woman who does not have a partner, who has presented miscarriage in a previous gestation and who has performed up to six prenatal visits, have a 50.0% chance of having early neonatal death, when compared to those who have a partner, who never had miscarriages and who performed more than six prenatal appointments.
A case-control study, carried out in Fortaleza city, corroborates the present study when analyzing the neonatal deaths, since it identified a greater chance of neonatal mortality, among deaths in the first week of life, especially on the first day, where there was about a third of deaths. The study points to prematurity (<37 weeks), low birth weight (<2,500g) and Apgar in the fifth minute lower than seven (16) as predictors of neonatal death. Another study states the need for tracheal intubation to increase the chance of death by 95.0% and recommends the use of surfactant as a protector, increasing survival by 46.0% (17) . Interventions such as these are applied to extreme premature infants, who are underweight, or who present respiratory insufficiency due to poor birth conditions, related to Apgar values in the fifth minute below seven. Also, a national study points to a 15-fold higher chance of death for newborns with Apgar less than seven, and 32 times more chance for those under 1,500g (18) . It is observed that the incidence of preterm birth is increasing and may be related to the difficulty of access to health services, in addition to the low quality of care offered in prenatal care, labor, birth and newborn care. It is estimated that investments in maternal and child care may impact on a reduction of approximately 70.0% of early neonatal deaths, as well as stillbirths (7) . There was a higher probability of early neonatal death for male children (35.0%), when compared to the female gender. This association was also identified by another study (16) , through the Nascer no Brasil survey (Brazilian survey on childbirth and birth), which identified a higher proportion of female birth, diverging from this study. However, it also showed higher mortality for males with statistical significance for all Brazilian regions (18) . The presence of a congenital anomaly visible at birth increased the chance of early neonatal death in a little more than 21-fold (OR: 21.82), when compared to infants who did not present them. In Brazil, this risk was lower (OR: 16.55), presenting as the second cause of death, overcome only by prematurity (18) . Due to its magnitude, the early diagnosis of congenital anomalies is a quality standard in prenatal care, since it allows the planning of labor in services that provides the necessary support to assure the survival of newborns with congenital anomaly. And, there is a need for greater technological and technical investments in reproductive planning, in order to provide strategies for the diagnosis and reduction of congenital anomalies, especially in situations of unplanned pregnancy that impact the late onset of prenatal care and/or noncompliance with this monitoring.
The children of unmarried women, according to secondary registries, presented a 22.0% greater chance of early neonatal death when compared to those who declared themselves to be married or amassed. In the Brazilian scenario, it was found that women with no partner at the time of labor had a 55.0% chance of having their child dead until the day of life (18) , well above what was identified in the present study. A study carried out in Fortaleza city did not find statistical significance in the analysis of the pregnant woman's marital status related to neonatal death (16) . However, a study conducted in Rio de Janeiro city, which analyzed the vertical transmission of congenital syphilis, pointed to the presence of a partner as a protective factor for this infection (19) . It is observed that there are several scientific evidences that the marital status is related to the early neonatal survival. However, this relationship is not exclusive because it suffers the influence of the socioeconomic conditions of the region, which impact on the peculiarities of care and morbidity and mortality, to be considered by public health policies.
Previous history of miscarriage presented a greater chance of death (OR: 1.25) in the early neonatal period, that is, 25.0% more when compared to women who did not report this event in previous pregnancies. This association was identified in a Brazilian national survey, however, with a risk almost three times higher (OR: 3.62) than in Paraná State (18) . In Fortaleza, the chance of death was greater than twice (OR: 2.69), when compared to women who did not present any previous miscarriage (16) . It is necessary to include clinical investigation for possible causes of intrauterine deaths before the new pregnancy, to establish the planning of preventive actions and avoid reoccurrence.
Women who performed up to six prenatal care appointments showed a greater chance for the occurrence of early neonatal death (50.0%), when compared to those who performed seven or more. According to the World Health Organization recommendation, each pregnant woman should perform at least one monthly appointment until the twenty-eighth week (20) . Differences were also identified in the monitoring of six or more appointments, in the Nascer no Brasil survey, highlighting the Southeast region with greater coverage (79.7%), followed by the South region (77.8%), however the North region with lower coverage (57.3%) (21) . These percentages are still deficient even with the implementation and implementation of the public health policy focused on maternal and child care throughout Brazil. This fact justifies the need for investments in reproductive planning, in order to guarantee contraceptive methods as well as health education, bonding between women and the Primary Care service, which, consequently, are expected to reflect in adherence to follow-up prenatal care.
It is understood that the timely prevention of injuries during the gestational process is possible by the monitoring and follow-up of the woman from the suspicion or confirmation of the gestational process (11) , which can be favored by the planning of the pregnancy and the active search in Primary Care. However, the number of appointments greater than seven to be considered a quality indicator still requires a more detailed analysis. For seven or more appointments may be related to the fact that they are high-risk pregnant women, with a greater need for the service. A good information system is essential for the management of pregnant women and high-risk children, in order to facilitate the evaluation through prenatal care monitoring data.
Study limitation
Although SINASC in Paraná State can be considered of excellent quality, it was identified the absence of information on the number of the Declaration of Live Births in the records of the SIM database, as the main limitation of this study, as well as the lack of information in databases or codes not understandable by the data dictionary, and the questioning about the reliability of the secondary data worked here. Therefore, it is stated that for the maintenance of a quality standard, periodic supervision is necessary for the identification of regular quality records, and the establishment of training strategies for the professionals who fill these documents (22) (23) .
Contributions to the sectors of Nursing, Health, or Public Policy This research contributes to the public policy of maternal and child health care in the State of Paraná, with new information that may provide decision making by local managers, with more sensitive indicators for the epidemiological surveillance by the CPMIF. Thus, the implementation of the Guideline as an audited tool seeks to provide and guarantee the quality of prenatal care, labor, birth and care to the newborn, implementing the assistance of the entire multiprofessional team, especially the Nursing team.
CONCLUSION
The innovative nature of this research is due to the fact that this is an unheard study on risk factors for early neonatal deaths from the Guideline's perspective, considering it as a maternal and child care management technology in Paraná. Thus, the pregnant woman's intermediate risk criterion confirms the previous history of miscarriage or stillbirth, with the suggestion of inclusion of the marital status, and absence of partner. As for the child, new criteria are proposed to be added to intermediate risk stratification, such as: being a product of gestation with a number of appointments less than seven, being male, being the mother of a previous history of stillbirth regardless of maternal age, and having congenital anomaly. Even for the child, besides confirming as a high-risk criterion low birth weight, Apgar less than seven in the fifth minute of life. It is suggested the inclusion of prematurity, with gestational age less than 37 weeks at birth.
It emphasizes the need for investments in the investigation of miscarriage, in reproductive planning, and in the knowledge of the magnitude of deaths due to congenital anomalies. It is also considered the need for the development of new state surveys that favor the evaluation of the Rede de Atenção à Saúde Mãe Paranaense's impact, so that efforts are more strongly undertaken to reduce early neonatal mortality.
